Introduction
The p re p a ra tio n and structural characterization o f sulfur-containing com plexes o f m olybdenum and tung sten are a rapidly expanding area o f re search [1, 2] , both because sulfidom olybdenum com p o u n d s are studied as m odels for biological systems [3] and because oxo and thio derivatives o f m olybdenum and tungsten are interesting m ateri als in catalytic processes [2, 4] . The soluble oligo meric thio-and oxothiom etalates show a wide range o f stoichiom etries and structures (Table I presents a collection o f di-and oligonuclear anions which have been characterized by X -ray structure analysis, the structures o f which were used for the identification o f the mixed crystal com pounds studied here). [1] . O n the o th er h and, nothing a p pears to be know n ab o u t soluble thio-and oxothiom etalate com plexes containing both m olyb denum and tungsten. We have therefore investi gated the reactions o f M o O :(acac)2 w ith anions of the type MO"S4_"2-(M = M o, W ; n = 0 -2 ) . The products o f these reactions give inform ation ab out the form ation tendency o f certain species in the given system.
Experimental
The am m onium salts (N H 4): M oS4 and (N H 4)2W S4 were prepared according to literature procedures [29] , The tetraphenylphosphonium salts (P P h4)2W S4 and (PPh4)2M oS4 were obtained by the m etathetical reactions o f (N H 4)2M oS4 and (N H 4)2W S4, respectively, w ith P P h4Br in m etha nol. M o 0 2(acac)2 was purchased from M erck. All m anipulations were carried o u t under argon a t m osphere. Solvents were dried and distilled before use (acetonitrile over C aH 2, isopropanol over m o lecular sieve, diethylether over K /N a alloy, dichloro m ethan e over P :0 5, hexane over K /N a alloy).
Preparation o f "( PPh4) 2[M o 30 , 9S 8 I] " (1)
A 2:1 m ixture o f (PPh4)2M oS4 (0.89 g, 1 m m ol) an d M oO :(acac)2 (0.16 g, 0.5 m m ol) was dissolved in 100 ml acetonitrile. The solution was kept under reflux (81 C) for 6 h; during this period the colour o f the solution gradually changed from red to dark red. The solution was concentrated to ab out 50% o f the original volum e under reduced pressure, and a m ixture o f diethylether and isopropanol (20 ml/ 40 ml) was carefully added on top o f the acetoni trile solution to form an upper layer which slowly entered the low er acetonitrile layer in the course o f 7 -8 days. 0.40 g diam agnetic red crystals were o b tained (yield 74% ) which -according to the X -ray diffraction studies -had the approxim ate com position (P P h4)2[M o30 ( 9S8 ,] (1). R ecrystallization from aceto nitrile/isopropanol or dichlorom ethane/hexane gave needle-like crystals, m .p. 18 UV-visible spectrum (in C H 3CN): zmax (e) 277 nm (1 7 .9 x l0 3 IV T 'c n r1), 305 (13.5><103 M -'cm " 1), 377 (7 .7 x 103 460 ( 5 .8 x l0 3 M " 1cm " 1), 488 (sh, 4.7x 103 N T 'c m " 1).
'H N M R spectrum (in C D 3CN): 7 .6 0 -7 .7 6 ppm (P P h4+).
Preparation o f "( PPh4) 2[ M o , 4W , 60 , 3S 83" (2)
A solution containing (PPh4)2W S4 (0.99 g, 1 m m ol) and M o 0 2(acac)2 (0.16g, 0.5 m m ol) in 80 ml acetonitrile was kept under reflux for 12 h. N o precipitate was form ed, but the colour g rad ually changed from yellow through red to dark red. T hen 40 ml o f the solvent acetonitrile were re m oved u nder reduced pressure, and 40 ml isopro panol were added on top o f the rem aining acetoni trile solution. A fter 3 -4 days at room tem pera ture, d ark-red plate-like crystals had been form ed w hich were collected by filtration, washed with b oth iso propanol and diethylether, and dried in a high-vacuum . Yield 0.20 g (60% based on M o O^acac),). R ecrystallization from acetonitrile/ eth er/iso p ro p an o l o r dichlorom ethane/hexane gave crystals suitable for X -ray diffraction studies. The specim en selected for the X -ray investigations had the form al com position 'H N M R spectrum (in d 6-D M SO ): 7 .6 2 -7 .8 9 ppm (P P h4+).
C rystal structure analyses D ata were collected at room tem p eratu re on a Syntex P 2 , diffractom eter w ith grap h ite m onochrom atized M o K a rad iatio n (X = 71.069 pm ) and co-scan (for details see Table II ). E m pirical a b so rp tion corrections were applied. T he structures were solved by P atterson syntheses and refined w ith the pro g ram S H E L X T L [30] , Phenyl rings were re fined as regular hexagons w ith H ato m s dividing the external bisector ( C -C = 139.5, C -H = 96 pm). The absolute configuration o f 1 could n ot be determ ined unam biguously (see T able II). Final atom ic coordinates and equivalent isotropic dis placem ent p aram eters are given in T able III, bond angles in Table IV . [17] are also well know n. Holm and cow orkers [16] T able l i l a . A tom ic coordinates ( x l O 4) and equivalent isotropic displacem ent param eters (pm 2* 10 ') for
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a The bond angles o f the "Z p a rt" are n o t given because o f the disorder.
[M oO S2(S2)]2~ chelate ligand, which is also present in [Cl2FeM oO S 2(S2)]2_ [32] The form al com position o f 1 and 2 can be fo r m ulated only approxim ately, since the disorder o f som e term inal atom s could not be resolved.
The infrared spectra o f 1 and 2 show typically strong M = 0 and M = S ab so rp tio n s o f term inal chalcogenido ligands in the regions 9 6 0 -9 0 0 and a b o u t 500 c m "1, respectively, w hereas v ( M -S -M ) type vibrations can be assigned in the area 4 6 0 -435 cm -1 [34] , We were unable to identify the w eak v (S -S ) ab so rp tio n o f the disulfide ligand in the ex pected area 6 0 0 -4 8 0 c n T 1 [35] due to the strong bands resulting from the P P h4+ cations. T he 'H N M R spectra and m agnetic m easurem ents indi cate th at both 1 and 2 are diam agnetic.
The Table I ). This m ay be the reason for the fact th a t M oS3 and W S3 as final p ro to n a tio n p ro d u cts only exist as n o n crystalline m aterials; ap p aren tly a regular fo rm a tion o f a chain-like o r trinuclear arrangem ent o f the m etal atom s is hindered [26] , 
